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DETAILED ACTION 



1. 



This action is in response to tine Application filed March 17, 2006. 



2. 



Claims 1-30 have been examined and are pending. 



Specification 



3. The abstract of the disclosure provided by the Applicant is a copy of the front 
page of WO 2005/029466 document which is not in conformance with the requirement 
of 37 CFR 1 .72(b). An abstract on a separate sheet is required. 



4. Claims 4-8, 1 8, 23 and 27-30 are objected to under 37 CFR 1 .75(c) as being in 
improper form because a multiple dependent claim cannot refer back to another multiple 
dependent claim. For example, claim 4 is a multiple dependent claim that depends on 
claim 3 which is also a multiple dependent claim. Claims 5-8 refer back to the 
improperly formatted claim 4 and thus inherit the same discrepancy. The same 
unacceptable multiple claim wording is found on claims 18, 23 and 17-30. See MPEP 

§ 608.01 (n). Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 



Claim Objections 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 1-30 are rejected under 35 U.S.C. 102(b) as being anticipated by Lemma 
et al. ("A Temporal Domain Audio Watermarking Technique", a paper appeared in IEEE 
Transactions on Signal Processing, Vol. 51, No. 4, April 2003, pages 1088-1097; 
hereinafter Lemma). 

As per claim 1, Lemma discloses a method for embedding watermarks (Page 
1088, Abstract, line 1: audio watermarlting techniques) in a digital host signal 
carrying signal information, the method comprising the steps of: 

generating a watermark sequence of length Lw/N bits carrying predetermined 
information (Page 1089, right column, equation (5): watermark sequence Lw/N can 
be derived from equation (5), where N=2); 

up-sampling the watermark sequence by a factor of N (Page 1089, left column, 
last paragraph: up-sampling factor Ts is analogous to factor N); 

at the intermediate sampling points of the up-sampled sequence inserting a 
modified version of the watermark sequence to form a compound watermark sequence 
of length Lw (Page 1089, right column, equation (5): watermark sequence of length 
Lw can be derived from given formula); and 

combining the compound watermark sequence with the host signal to watermark 
the host signal (Page 1089, right column, Figure 1: watermark embedder producing 

y[nl). 



Application/Control Number: 10/572,621 Page 4 

Art Unit: 2438 

As per claim 2, Lemma discloses the method of claim 1 , wherein N is 2 (Page 
1089, right column, equation (5): as in Lw/2, where N=2). 

As per claim 3, Lemma discloses the method of claim 1 or 2, wherein the 
modified versions of the watermark sequence are arranged such that the compound 
watermark sequence is bi polar (Page 1090, left column. Figures 3 and 4: as in 
Biphase shaping window function). 

As per claim 4, Lemma discloses the method of claim 1 , 2 or 3, wherein the 
modification for generating the modified versions is chosen such that the DC component 
of the compound watermark sequence is reduced or minimized (Page 1089, right 
column. Figure 2: as a function of the conditioning circuit). 

As per claim 5, Lemma discloses the method of any preceding claim, wherein 
inserting the modified version of the watermark sequence comprises inserting a 
negative version of the said watermark sequence at intermediate sampling points so as 
to form a bipolar up-sampled sequence (Page 1090, left column. Figures 3 and 4: as 
in Biphase shaping window function). 

As per claim 6, Lemma discloses the method of any of the preceding claims, 
wherein inserting the modified versions comprises, for each intermediate point of the 
up-sampled watermark sequence, inserting a negative version of a neighbouring 
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sampled value of the watermark sequence (Page 1090, left column, Figure 3: using 
Biphase shaping window function). 

As per claim 7, Lemma discloses the method of any preceding claim, wherein the 
method for embedding of a watermark in the sequence comprises a transform domain 
coefficients modulating method (Page 1089, right column. Figures 1 and 2: as a 
function of the watermark conditioning circuit). 

As per claim 8, Lemma discloses method as in claim 7, where the transform is 
FFT (Page 1088, right column, first paragraph: FFT transforms are addressed in 
the disclosure). 

As per claim 9, Lemma discloses a watermark decoding method comprising the 
steps of: 

receiving a watermarked host signal (Page 1091, right column, 4**^ paragraph: 
incoming watermarked signal); 

detecting a compound watermark sequence within the watermarked host 
signal (Page 1091, right column, 4**^ paragraph: generating estimate of watermark 
sequence from incoming watermarked signal); 

splitting the compound watermark sequence into at least two groups of sample 
values corresponding to a watermark sequence and a modified version of the 
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watermark sequence (Page 1093, left column, 2"** paragraph - 3'"'' paragraph: 
watermarked sequence is estimated to correspond to wd1[k] and wd2[k]); and 

performing inverse modification of the watermarked sequence in order to 
retrieve predetermined information carried by it (Page 1093, left column, 3"^ 
paragraph: payload is computed using relations given in equation (5) and 
equation (6)). 

As per claim 10, Lemma discloses the method of claim 9, wherein detecting the 
compound watermark sequence within the watermarked host signal comprises 
computing absolute values of received transform domain coefficients and performing a 
smoothing operation on them (Page 1094, left column, 1^' paragraph: averaging 
process is referred to as smoothing). 

As per claim 1 1 , Lemma discloses the method of claim 10, wherein the 
smoothing operation comprises averaging the computed absolute values to form an 
averaged transform domain signal (Page 1094, left column, 1^' paragraph: averaging 
process is referred to as smoothing). 

As per claim 1 2, Lemma discloses the method of any of claims 9 to 11 , wherein 
the compound watermark sequence comprises transform domain coefficients and the 
step of splitting comprises splitting the transform domain coefficients to assemble a first 
sequence comprising information at odd sampling points within the compound 



Application/Control Number: 10/572,621 Page 7 

Art Unit: 2438 

watermark sequence, and a second sequence comprising information at even sampling 
points within the compound watermark sequence (Page 1093, left column, 3rd 
paragraph: the process of splitting watermark sequence into wd1[k] and wd2[k]). 

As per claim 13, Lemma discloses the method of claim 9, wherein the step of 
splitting comprises applying the averaged transform domain signal to first and second 
signal paths, each signal path comprising a factor 2 down sampler and one signal path 
being delayed with respect to the other so as to split the averaged transform domain 
signal into the first and second sequences (Page 1093, right column. Figure 10). 

As per claim 14, Lemma discloses the method of claim 9, wherein performing the 
inverse modification of the watermark sequence comprises taking the difference 
between the corresponding sample values of the first and second sequence and 
normalizing with respect to the sum of corresponding sample values of the first and 
second sequence (Page 1093, right column: see equation (19)). 

As per claim 15, Lemma discloses a watermarked host signal, wherein the 
watermark comprises a compound watermark comprising a combination of an up- 
sampled sequence of a watermark and a modified version of the same watermark 
(Page 1089, right column. Figure 1, element y[n] is a watermarked host signal). 
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As per claim 1 6, Lemma discloses the watermarked host signal of claim 1 5, 
wherein the modification is chosen so as to reduce or minimise a DC component of the 
compound watermark (Page 1089, right column, Figure 2: as a result of watermark 
conditioning). 

As per claim 17, Lemma discloses the watermarked host signal of claim 15 or 16, 
wherein the compound watermark is generated by up-sampling the watermark and 
inserting the modified version of the watermark at the intermediate sampling points 
generated by the up-sampling (Page 1089, left column, last paragraph: up-sampler 
using factor Ts). 

As per claim 18, Lemma discloses the watermarked host signal of claim 15, 16 or 
17, wherein where an up-sampling factor is chosen to be 2, the modified version 
comprises the inverse of the watermark (Page 1089, right column, equation (5): Lw/2 
where N=2). 

As per claim 19, Lemma discloses an apparatus for embedding watermarks in a 
digital host signal carrying signal information (Page 1089, right column. Figure 1: 
watermark embedder), the apparatus comprising: 

a watermark sequence generator (110) for generating a watermark sequence, 
an up-sampler (120) for up-sampling the watermark sequence by a factor of N (Page 
1089, right column. Figure 2: watermark conditioning circuit); 
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means for generating a compound watermarl^ sequence by inserting a modified 
version of the watermark sequence into intermediate sampling points created by tlie up- 
sampling process (Page 1089, right column, Figure 2: watermarit conditioning 
circuit); and 

an embedder (140) for applying the compound watermark signal to a host 
signal (Page 1089, riglit column. Figure 1: watermark embedder). 

As per claim 20, Lemma discloses the apparatus of claim 19, wherein the 
modification is chosen so as to reduce or minimise a DC component of the compound 
watermark (Page 1089, right column. Figure 2). 

As per claim 21 , Lemma discloses the apparatus of claim 19 or 20, wherein the 
up-sampler comprises a two times up-sampler (Page 1089, left column, last 
paragraph: up-sampler using factor Ts). 

As per claim 22, Lemma discloses the apparatus of claim 20, wherein the means 
for forming a compound watermark comprises an FIR filter with a response B[m]=[-1,1] 
(Page 1089; left column, second paragraph: H filter extracting part of the audio 
signal suitable for carrying watermark information). 
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As per claim 23, Lemma discloses the apparatus of claim 19, 20, 21 or 22, 
wherein the watermark sequence comprises an FFT block (Page 1088, right column, 
first paragraph: FFT transforms are addressed in the disclosure). 

As per claim 24, Lemma discloses a watermark decoding apparatus (Page 1093, 
right column, Figure 10: watermark detector), the apparatus comprising: 

means for receiving a watermarked host signal (Page 1093, right column. 
Figure 10: watermark detector receiving y'[n]); 

means for detecting a compound watermark sequence within the watermarked 
host signal (Page 1093, right column. Figure 10: watermark detector extraction 
stage); 

means for splitting the compound watermark sequence into at least first and 
second sequences corresponding to a watermark sequence and a modified version of 
the watermark sequence (Page 1093, right column. Figure 10: buffering and 
interpolation stage); and 

inverse modification means for performing an inverse modification of the 
watermark sequence in order to retrieve predetermined information carried by it (Page 
1093, left column, 3'" paragraph: watermark detector computing payload using 
equations (5) and (6)). 

As per claim 25, Lemma discloses the apparatus of claim 24, wherein the means 
for detecting a compound watermark sequence within the watermarked host signal 



Application/Control Number: 10/572,621 Page 1 1 

Art Unit: 2438 

comprises a filter (210) for separating out FFT coefficients of tlie compound watermarl< 
sequence from a received watermarked host signal (Page 1093, right column, Figure 
10: watermark detector). 

As per claim 26, Lemma discloses the apparatus of claim 24 or 25, wherein the 
means for detecting the compound watermark sequence comprises absolute value 
computation means for providing absolute values of FFT coefficients (Page 1093, right 
column. Figure 10: watermark detector) . 

As per claim 27, Lemma discloses the apparatus of claim 24, 25 or 26, wherein 
the means for detecting the compound watermark sequence comprises smoothing 
means for averaging the computed absolute values (Page 1094, left column, 1*' 
paragraph: averaging process which is referred to as smoothing). 

As per claim 28, Lemma discloses the apparatus of claim 27, wherein the 
smoothing means comprises an accumulator (220) (Page 1094, left column, 1st 
paragraph: smoothing factor Sf). 

As per claim 29, Lemma discloses the apparatus of any of claims 24 to 28, 
wherein the means for splitting the compound watermark sequence comprise first and 
second signal processing means, the first signal processing means being provided in a 
first signal path and the second signal processing means being provided in a second 
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signal path, each signal processing means comprising a down-sampler (240,250) of 
factor N and one of the first or second signal processing means further comprising delay 
means (230) so as to split the averaged transform domain signal into the first and 
second sequences (Page 1093, right column, Figure 10: watermarit sequence 
framings corresponding to wdi[l(] and Wd2[l(]). 

As per claim 30, Lemma discloses the apparatus of any of claims 24 to 29, 
wherein the means for performing the inverse modification of the watermark sequence 
comprises modification means arranged to take the difference between corresponding 
sample values of the first and second sequence and normalise with respect to the sum 
of corresponding sample values of the first and second sequence (Page 1093, right 
column: see equation (19) for computing wi[k]). 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

Moskowitz et al. (US 5,905,800) - this reference discloses method and system for 
digital watermarking. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NARCISO VICTORIA whose telephone number is 
(571)270-7904. The examiner can normally be reached on Monday to Friday 8:00am - 
4:00pm EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Taghi Aran! can be reached on (571)272-3787. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/NV/ 

/Taghi T. Arani/ 

Supervisory Patent Examiner, Art Unit 2438 



